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New Distributional Record for Balcha indica (Hymenoptera: 
Eupelmidae) in Eastern West Virginia Discovered During 
Emerald Ash Borer Parasitoid Recovery Surveys
Tara Spinos1, Amy Hill1, Rachel Braud2, and Richard M. Turcotte1*
Abstract
Between 2010 and 2012, approximately 6,300 Spathius agrili Yang 
(Hymenoptera: Braconidae) and 9,500 Tetrastichus planipennisi Yang (Hy-
menoptera: Eulophidae) parasitoids were released for biological control of the 
invasive emerald ash borer, Agrilus planipennis Fairmaire, at Cacapon State 
Park and the Cool Front Development in Morgan County, West Virginia. The 
invasive beetle was first detected there in 2009, and extensive ash mortality 
is currently occurring. We conducted parasitoid recovery surveys in 2013 but 
did not recover either of the released parasitoid species. However, we did rear 
Balcha indica Mani and Kaul (Hymenoptera: Eupelmidae), which is native to 
Asia and is a documented parasitoid of A. planipennis, from bolts infested with 
A. planipennis. This is the first documented record of B. indica for West Virginia. 
____________________
Emerald Ash Borer (EAB) Agrilus planipennis Fairmaire (Coleoptera: 
Buprestidae) is a wood-boring beetle introduced from eastern Asia (Haack et al. 
2002, Poland and McCullough 2006) that is causing severe mortality in North 
American ash (Tluczek et al. 2011, Herms and McCullough 2014). EAB affects 
all species and diameter classes of ash and often kills both healthy and stressed 
trees within three to five years after becoming infested (Siegert et al. 2006). 
In addition to the economic damages caused by EAB, there are ecological 
consequences associated with the loss of ash from North American forests. Ash 
provides food and habitat for several bird and mammal species (Faanes 1984, 
Rumble and Gobeille 1998), and it contributes to nutrient cycling in hardwood 
forests (Reiners and Reiners 1970). Moreover, at least 43 native arthropod spe-
cies are thought to be at high risk due to their association with ash for breeding 
or feeding (Gandhi et al. 2010).  
One management strategy currently being used against EAB is a classi-
cal biological control program, which was initiated in the early 2000s (Liu et 
al. 2003). Under this program, three parasitoid species, Spathius agrili Yang 
(Hymenoptera: Braconidae), Tetrastichus planipennisi Yang (Hymenoptera: 
Eulophidae), and Oobius agrili Zhang and Huang (Hymenoptera: Encyrtidae) 
were imported from China after environmental safety assessment, mass reared 
in the United States (US), and released in the US at various locations (Bauer et 
al. 2008). Since 2010, the Animal and Plant Health Inspection Service (APHIS) 
has released a total of 72,305 parasitoids at 11 locations throughout West Vir-
ginia; site selection was based on developed guidelines, site access, and other 
site condition criteria (Gould et al. 2012).  Two of these parasitoids, S. agrili and 
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T. planipennisi, were released at Cacapon State Park (CSP) and the Cool Front 
Development (CFD) in Morgan County, West Virginia. Between 2010 and 2012, 
approximately 6,300 S. agrili and 9,500 T. planipennisi have been released. 
The parasitoids were produced and supplied by the United States Department 
of Agriculture (USDA) EAB Parasitoid Rearing Facility in Brighton, MI.  Both 
the CSP and CFD sites have been infested with EAB for several years and both 
have experienced extensive ash mortality recently. The primary objective of this 
study was to determine if any of the released EAB parasitoids had established 
successfully at CSP or CFD. As part of this study, we identified another EAB 
parasitoid not previously known to be present in West Virginia.
Materials and Methods
Five green ash (Fraxinus pennsylvanica Marshall) trees with symptoms 
of EAB infestation (e.g., woodpecker damage) and an average dbh (diameter at 
breast height 1.37 m above ground) of 25 cm were felled at Cacapon State Park 
(39º 29’ 53.63” N, 78º 17’ 49.02” W) and at the Coolfont Development (39º 34’ 
30.00” N, 78º 16’ 42.02” W) in Morgan County, WV on 20 and 21 March 2013. 
Felled trees were delimbed and cut into 1.3 m long bolts.  Alternating bolts were 
either debarked on site or set aside for rearing.  The debarked bolts were peeled 
using draw knives and exposed EAB larvae were collected using forceps and 
placed in plastic vials.  Vials were sent to the USDA APHIS Center for Plant 
Health Science and Technology (Buzzards Bay, MA) for rearing.  The rearing 
bolts were transported to the USDA Forest Service Morgantown Field Office 
(Morgantown, WV), placed in cardboard 35 cm diameter rearing tubes (Nzokou 
et al. 2006, Gould et al. 2012), and placed in an outdoor insectary.  Emerging 
arthropods were collected weekly for identification.  
Results and Discussion
EAB emergence from rearing bolts began on 21 May, and continued 
through 30 August  2013.  In total 105 EAB were collected (Table 1).  Six spe-
cies of hymenopteran parasitoids were recovered; only one, Balcha indica, was 
likely to be associated with EAB because previous studies (Duan et al. 2009, 
Duan et al. 2011, Duan et al 2013) have demonstrated its association in North 
America.  The remaining species (Table 1) were fly, caterpillar or other parasites 
unlikely to be associated with EAB (John Strazanac, personal communication, 
West Virginia University).  Voucher specimens of all species identified were 
deposited in the U.S. Forest Service collection in Morgantown, WV.  Voucher 
specimens of B. indica were deposited with the West Virginia Department of 
Agriculture in Charleston, WV.  In the bolts that were debarked, 19 EAB larvae 
were collected but none were parasitized.  None of the released parasitoids were 
found during this survey.  Several reasons exist to explain the failure to recover 
the two released parasitoids at either site.  These include the small sample size 
(only five trees/site), the short time since release (2 years) or the most probable 
reason, the high EAB-population densities which have caused extensive local-
ized ash mortality at the release sites.    
This is the first collection of B. indica in West Virginia (Laura Millar, 
personal communication, West Virginia University).  B. indica is an exotic 
solitary introduced eupelmid parasitoid that attacks EAB (Bauer et al. 2004) 
and likely other wood-boring beetles (Gibson 2005).  B. indica was first collected 
in Virginia in 1994 (Gibson 2005) and has since been collected in Maryland, 
Michigan, and Pennsylvania, were it has been found parasitizing various stages 
of EAB, including larvae, prepupae, and pupae (Bauer et al. 2004, Gibson 2005, 
Duan et al. 2009).  
2
The Great Lakes Entomologist, Vol. 47, No. 1 [2014], Art. 10
https://scholar.valpo.edu/tgle/vol47/iss1/10
2014 THE GREAT LAKES ENTOMOLOGIST 75
T
ab
le
 1
. S
u
m
m
ar
y 
ar
th
ro
po
d 
da
ta
 f
or
 a
sh
 l
og
 r
ea
ri
n
g 
fr
om
 C
ac
ap
on
 S
ta
te
 P
ar
k
 a
n
d 
C
oo
l 
F
ro
n
t 
D
ev
el
op
m
en
t,
 M
or
ga
n
 C
ou
n
ty
, W
es
t 
V
ir
gi
n
ia
, 
M
ay
 t
h
ro
u
gh
 N
ov
em
be
r 
20
13
.
C
la
ss
O
rd
er
Fa
m
ily
Su
bf
am
ily
Sp
ec
ie
s
N
um
be
r 
of
 S
pe
ci
es
A
ra
ch
ni
da
Ar
an
ea
e
4
O
ri
ba
ti
da
3
In
se
ct
a
Co
le
op
te
ra
*
7
Co
lle
m
bo
la
1
D
ip
te
ra
9
H
em
ip
te
ra
2
H
ym
en
op
te
ra
7
B
et
h
yl
id
ae
1
   
   
 
Br
ac
on
id
ae
A
ly
si
in
ae
1
Br
ac
on
id
ae
M
ic
ro
ga
st
ri
na
e
1
Eu
pe
lm
id
ae
B
al
ch
a 
in
di
ca
Ic
hn
eu
m
on
id
ae
1
S
ph
ec
id
ae
1
N
eu
ro
pt
er
a
2
Ps
oc
op
te
ra
3
* 
In
cl
ud
es
 th
e 
em
er
al
d 
as
h 
bo
re
r A
. p
la
ni
pe
nn
is
.
3
Spinos et al.: New Distributional Record for <i>Balcha Indica</i> (Hymenoptera:
Published by ValpoScholar, 2014
76 THE GREAT LAKES ENTOMOLOGIST Vol. 47, Nos. 1 - 2
Acknowledgments
The authors would like to thank Rachel Messineo and Juli Gould, from 
the United States Department of Agriculture (USDA), Animal and Plant Health 
Inspection Service, Plant Protection and Quarantine, along with Susan Burke 
and Laura Miller from the West Virginia Department of Agriculture, Plant 
Industries Division for their assistance with this project.  We are also grateful 
to John Strazanac from West Virginia University for identification of B. indica. 
We also thank Patrick Tobin and Jeong Joon Ahn for reviewing this manuscript 
prior to submission. 
Literature Cited
Bauer, L. S., H. Liu, R. A. Haack, T. R. Petrice, and D. L. Miller, 2004. Natural 
enemies of emerald ash borer in southeastern Michigan, pp. 33-34. In: Mastro, V., 
Reardon, R., (comps). Emerald ash borer research and technology development 
meeting, 30 Sept. – 1 Oct 2003; Port Huron, MI. U.S. Forest Service, Forest Health 
Technology Enterprise Team, FHTET 2004-03. Morgantown, WV.
 Bauer, L. S., H. Liu, D. Miller, and J. Gould. 2008. Developing a classical biological 
control program for Agrilus planipennis (Coleoptera: Buprestidae), an invasive ash 
pest in North America. Newsletter of the Michigan Entomological Society 53(3&4): 
38-39.
Duan, J., R. Fuester, J. Wildonger, P. Taylor, S. Barth, and S. Spichiger. 2009. 
Parasitoids attacking the emerald ash borer (Coleoptera: Buprestidae) in Western 
Pennsylvania. Florida Entomologist 92: 588-592.
Duan, J. J., P. B. Taylor, and R. W. Fuester. 2011. Biology and life history of Balcha 
indica, an ectoparasitoid attacking the emerald ash borer, Agrilus planipennis, in 
North America. Journal of Insect Science 11:127.
Duan, J. J., L. S. Bauer, K. J. Abell, J. P. Lelito, and R. Van Driesche. 2013.  Estab-
lishment and Abundance of Tetrastichus planipennisi (Hymenoptera: Eulophidae) in 
Michigan: Potential for Success in Classical Biocontrol of the Invasive Emerald Ash 
Borer (Coleoptera: Buprestidae). Journal of Economic Entomology 106: 1145-1154.
Faanes, C. A. 1984. Wooded islands in a sea of prairie. American Birds 38(1): 3-6.
Gandhi, K. J. K., A. I. Cognato, D. M. Lightle, B. J. Mosley, D. G. Nielsen, and D. A. 
Herms. 2010. Species Composition, Seasonal Activity, and Semiochemical Response 
of Native and Exotic Bark and Ambrosia Beetles (Coleoptera: Curculionidae: Sco-
lytinae) in Northeastern Ohio. Journal of Economic Entomology 103(4): 1187-1195.
Gibson, G. A. 2005. The world species of Balcha Walker (Hymenoptera: Chalcidoidea: 
Eupelmidae), parasitoids of wood-boring beetles. Zootaxa 1033: 1-62.
Gould, J., L. Bauer, J. Lelito, and J. Duan. 2012. Emerald ash borer biological control 
release and recovery guidelines. 2012. Riverdale, MD: US Department of Agriculture, 
Animal Plant Health Inspection Service [and other USDA and state agencies]. 76 pp.
Haack, R. A., E. Jendek, H. Liu, K. R. Marchant, T. R. Petrice, T. M. Poland, and 
H. Ye. 2002. The emerald ash borer: a new exotic pest in North America. Newsletter 
of the Michigan Entomological Society 47(1): 1-5.
Herms, D. A. and D. G. McCullough. 2014. Emerald Ash Borer Invasion of North 
America: History, Biology, Ecology, Impacts, and Management. Annual Review of 
Entomology 59(1): 13-30.
Liu, H., L. S. Bauer, R. Gao, T. Zhao, T. R. Petrice, and R. A. Haack. 2003. Exploratory 
survey for the emerald ash borer, Agrilus planipennis (Coleoptera: Buprestidae), and 
its natural enemies in China. The Great Lakes Entomol 36(1): 191-204.
Nzokou, P., T. R. Petrice, R. A. Haack, and D. P. Kamdem. 2006. Borate and imida-
cloprid treatment of ash logs infested with the emerald ash borer. Forest Products 
Journal 56(1):  78-81.
4
The Great Lakes Entomologist, Vol. 47, No. 1 [2014], Art. 10
https://scholar.valpo.edu/tgle/vol47/iss1/10
2014 THE GREAT LAKES ENTOMOLOGIST 77
Poland, T. M. and D. G. McCullough. 2006. Emerald Ash Borer: Invasion of the 
Urban Forest and the Threat to North Americas Ash Resource. Journal of Forestry 
104(3):118-124.
Reiners, W. A. and N. M. Reiners. 1970. Energy and Nutrient Dynamics of Forest 
Floors in Three Minnesota Forests. Journal of Ecology 58(2): 497-519.
Rumble, M. A. and J. E. Gobeille. 1998. Bird Community Relationships to Succession 
in Green Ash (Fraxinus pennsylvanica) Woodlands. The American Midland Natural-
ist 140(2): 372-381.
Siegert, N. W., D. G. McCullough, A. M. Liebhold, and F. W. Telewski. 2006. 
Spread and dispersal of emerald ash borer: a dendrochronological approach, pp. 10. 
In:  Proceedings of the Emerald Ash Borer Research and Technology Development 
Meeting. U.S. Forest Service, Forest Health Technology Enterprise Team, Pittsburg, 
Pennsylvania.
Tluczek, A. R., D. G. McCullough, and T. M. Poland. 2011. Influence of Host Stress on 
Emerald Ash Borer (Coleoptera: Buprestidae) Adult Density, Development, and Dis-
tribution in Fraxinus pennsylvanica Trees. Environmental Entomology 40: 357-366.
5
Spinos et al.: New Distributional Record for <i>Balcha Indica</i> (Hymenoptera:
Published by ValpoScholar, 2014
